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ANDA 74-694

Taro Pharmaceutical Industries Ltd.
Attention: Timothy A. Anderson (U.S. Agent)
5 Skyline Drive
Hawthorne, NY 10532

Dear Sir:

This is in reference to your abbreviated new drug application
dated June 7, 1995, submitted pursuant to Section 505(j) of the
Federal Food, Drug, and Cosmetic Act, for Clomipramine
Hydrochloride Capsules, 25, 50, and 75 mg.

Reference is also made to your amendments dated March 11, June 3,
September 11, September 13, and December 30, 1996.

We have completed the review of this abbreviated application and
have concluded that the drug is safe and effective for use as
recommended in the submitted labeling. Accordingly, the
application is approved. The Division of Bioequivalence has
determined that your Clomipramine Hydrochloride Capsules 25 mg,
50 mg, and 75 mg are bioequivalent and, therefore therapeutically
equivalent, to the listed drug (Anafranil@ Capsules 25 mg, 50 mg,
and 75 mg, respectively, of Basel Pharmaceuticals. Your
dissolution testing should be incorporated into the stability and
quality control program using the same method proposed in your
application.

Under 21 CFR 314.70, certain changes in the conditions described
in this abbreviated application require an approved supplemental
application before the change may be made.

Post-marketing reporting requirements for this abbreviated
application are set forth in 21 CFR 314.80-81. The Office of
Generic Drugs should be advised of any change in the marketing
status of this drug.

We request that you submit, in duplicate, any proposed .’-
advertising or promotional copy which you intend to use in your
initial advertising or promotional campaigns. Please submit all
proposed materials in draft or mock-up form, not final print.
Submit both copies togeitherwith a copy of the proposed or final
printed labeling to the Division of Drug Marketing, Advertising, ‘
and Communications (HFD-240). Please do not use Form FDA-2253
(Transmittal of Advertisements and Promotional Labeling for Drugs
for Human Use) for this initial submission.



.

We call your attention to 21 CFR 314.81(b) (3) which requires that
materials for any subsequent advertising or promotional campaign
be submitted to our Division of Drug Marketing, Advertising,

andCommunications (HFD-240) with a completed Form FDA-2253 at the
time of their initial use.

Sincerely yours,

cc: ANDA #74-694

+
Douglas L. S orn

,.—

Director
Office of Generic Drugs
Center for Drug Evaluation and Research

ANDA #74-694/Division File
Field Copy

HFD-600/Reading File
HFD-93 .
HFD-610/J.Phillips
HFD-8/P.Savino

Endorsements:

HFD-627/N.Nashed/12-23-96
*&[ \z\z+\q6

HFD-613/L.Golson/ .+, /“ ,,iT,[~~&Y19&
HFD-613/J.Grace/fi, ~-ti$,
HFD-627/P.Schwartz, Ph’.D./l2329696 ?e;-,l~’v~:,~
HFD-617/J.Buccine, PM/12-23-96 ~,ti.~ n-zu.q~

2X:\NEW\FIR14SNZ\TARO\LTRS&R~\7 694.AP2
F/T by MM December 24, 1996
Approval Letter
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Taro Pharmaceutical Industries Ltd.
14 Hakitor Street
Haifa, 26120, Israel

SION

See Chemist’s Review #1.

T(s) 6.

N/A

Cloxnipramine HC1

Original 6/7/95
Amendment 7/19/95
Amendment 3/11/96
Amendment 3/15/96
Amendment 9/11/96
Amendment 9/13/96

OGICATI cATEGORY

Treatment of obsessive-compulsive disorder

Rx or OTC

Rx

ED IND/NRl@MF( s)

DOSAGE FORM 14. NCY

capsules 25, 50, 75 mg

~

,

3-chloro-5- [3-(dimethylamino) propyl]-10, ll-dihydro-5H-dibenz
[b,f]azepine monohydrochloride



17.

18. CONCLUSIONS AND Rm~

The application is approvable.

19. IFWFR.● E COMPJIWTED..

Nashed E. Nashed, Ph.D. 12/24/96

Supervisor: Paul Schwartz, Ph.D. 12-24-96

,/
,
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ANDA 74-694
Food and Drug Administration

+ . Rockville MD 20S57

Taro Pharmaceuticals U.S.A. ‘ JUN 2 I 19!36
Attention: Michael Kohlbrenner
Six Skyline Drive
Hawthorne, NY 10532

Dear Mr. Kohlbrenner:

Reference is made to your abbreviated new drug application submitted pursuant to Section 505 (j)
of the Federal Food, Drug and Cosmetic Act forClomipramine HCi Capsules, 25mg, 50mg and
75mg..

The Division of Bioequivalence has completed its review and has no flu-ther questions at
this time.

The dissolution testing should be incorporated into the manufacturing controls and stability program.
The dissolution testing should be conducted in 500 mL of O.lN HCI at 37°C using USP 23 apparatus

) H (paddle) at 50 rpm. The test product should meet the following specifications:

Not less than of the labeled amount of the drug in the dosage form is
minutes.

dissolvedin 30

Please note that the bioequivalency comments expressed in this letter are preliminary. The above
bioequivalency comments maybe revised after review of the entire application, upon consideration
of the chemistry, manufacturing and controls, microbiology, labeling or other scientific or regulatory
issues. A revised determination may require additional information and/or studies, or may conclude
that the proposed formulation is not approvable.

Sincerely yours,

..

./’”

Office of Generic Drugs
‘ Center for Drug Evaluation and Research ?

,



Clomipramine HC1 Capsules

.W~A # ‘24-694: 2S, SO & 7S mg

Reviewer: Hoaix&on iNguYen

WP # 74694a.396

Taro ~harmaceuticals USA

Hawkorne, XY

St&mission ~ate:

~larch 11, 1996

June 3, 1996

Review of Studv Amendments

The firm Las su.lnn.itted amendments to the Liostudy results in response to the

Division of Bioeguivalence’s [ollowing Deficiency comments:

~. Long term staLility study of frozen plasma samples should be submitted to

validate fullythe biostudydata.Potencyofthetestand re{erencebiolotsshouldbe

specified.

z. The dissolution procedure use d is not correct. The dissolutiontestingshould be

conducted in 500 ~ of 0.1 N HCl at s?C using ~~P apparatus 2 (paddle) at 50

rpm. Analytical procedure is - Not less than >f the

labeled amount of clornipramine HC1 should be dissolved in zo minutes.

Dissolutionsummary ta~lesas givenareinadequate. ~SD% for 12 unitsat each

sampling time should be given. Range of $lo dissolution at each sampling time

should also Le included.

z. individualplasma concentrationand pkarmacokinetic

alsobe submitted on a diskette.

parameter data should

Firm’s Resuonse so. 1: Long term stabilitydata forclomipramine and N-

desmethylclomipramine in human plasma and stabili~Jata forextracted

clomiuramine and x-desmetlwlclomi~ramine were m-ovided. The data showed that

.

1
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The staklitydata are acceptable.

The potency of the test and reference product Liostudy lots is given as follows:

Tare’s Clornipramine HC1 CaPs~es, 75 rng, Lot No. 094-230, potency of 74.05

mg/caPs~e org8.7°k.

Basel’s &afrand CaPs~es, 75 mg, Lot No. 1T163ZZ6, potency of 75.20

mg/capsde or 100.3°/0.

Firm’s Resuonse INO. 2 : The dissolution data obtained under testing conditions

specified by the Division of Bioequivalence/USP are given below.

Drug (Generic Name) :Clomiuramine HC1 Capsule Firm: Taro Pharmaceuticals
Dose Strength: 25, 50 & 7’5 m~

ANDA # 74-694 Submission Date: March 11, 1996

Table - In-Vitro Dissolution Testing
Conditions for D 1isso ution Testin~:
USP 10CIII Basket _ Paddle ~ RPM ~ No. Units Tested: ~

Medium: HC1 0.1 N Volume: 500 ml
Reference Drug: (Manuf.) Anafranil Cam~e. 25, 50 &75 me : Base]

Assay Methodology

Results 0[ In-Vitro Dissolution Testing:

Test Product Reference Product
Lot # 104-297 Lot # 2T156499
Strength(mg) 25 Strength(mg)

&& !&L (3.4 ) 94.7
~ $U_ /“ (3.3) 9M_
* !zM_ (1.6 ) 97.0
~ 99.6 (1.7 ) 97.3

~

UM

(2.2 )
(2.2 )

(2.2 )

(2.3 )

,

2



Test product .

Lot # 104-298

Strength(mg)”~

Samu~in~ Mean ?4. Range

Time Dissol.

w

TestProduct

Lot # 094-230

Strength(mg) fi

Sarn~ling Mean Y. Range

k Dissol.

w

Referenceproduct

Lot# 1T157S15

.Strength(mg) 50

m M!adk .Ikgs
Disso].

(3.1 ) 95.3

(2.1 ) 98.1
(3.0 ) 99.0
(2.5 ) 99.7

i

Q!261

(3.7 )

(2.8)
(2.7 )
(2.4 )

Referenceproduct

Lot # 1T163226

Strength(mg) 75

(5.5 ) 92.8 (6.5 )
(4.3 ) 98.4 (2.8 )
(3.4 ) 98.8 (2.9 )
(3.0 ) 99.2 :2.6 )

SDecikcations:

NL’I @ 30 min
..

The dissolution data are acceptable.

Firm’s Resuonse A1o. 3: The firin Las submitted a diskette of clomipramine

individual subject plasma concentration data and pharmacokinetic parameters

(Fasting Study). The N-desmetlJclorniPramine data, were not included in this

diskette. Upon a request ~Y telephone (May 31, 1996), the metabolize data were

submitted in another diskette (June 3, 1996) (Fasting study).

.,,”

3
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Individual plasma concentration data of hotk clomipramine and N-

desmethylclomipramine were spot-checked. ANOl~A was run for lnAUCs and

lnCMAX for both clomipramiue an d its metabolize and 90% confidence intervals

for these parameters were ca c1 ulated based on the XNOJTA results. i

90% confidence intervals were verified. However, the following values, as piven in

f d incorrect and corrected(inFold) in the ~ummary ~tLe firm’s study report, were oun

tables below (Tables I and III of the original review dateJ February 15, 19%):

Geometric LS means of AUC(O-Inf) of clomipramine of both test and reference

products, and geometric LS means of AUC(O-T) and AUC(O-Inf) of N-

desmethylclomipramine of Loth test and reference products and geometric LS mean

of CMAX of N-desmethylclomipramine of the

Parameters

AUC (O-T)

ng.hr/ml

Table I

test product.

Clomiuramine Comparative Pharmacokinetic parameters

Dose = 75 mp: n = 30

k AnafranilR $?Q%! M

MW&xll!l=WMl = ~

978.6” 1034” [0.80 ;1.12] 0.95

AUC (0-Inf) 1140” 1102’ [0.98 ;1.09] 1.03

ng.hr/ml

CMAX(ng/ml) 51.70” 54.79* [0.82 ;1.09] 0.94 .,

TMAX (hrs) 4.63(26) 4.77(24)

KEL (1/b) 0,03(39),“ 0.03(48)

T1/2 (hrs) 30.26(38) 31.90(44)

*Least Squares geometric means

4

,
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N-Desmethvlclomip-amtie Comparative Pharmacokinetic Parameters

Dose = 75 mg: n = 30

Parameters

AUC (O-T)

ng.hr/ml

AUC (0-Inf)

ng.hr/ml

CMAX(ng/ml)

TMAX (hrs)

KEL (1/hrs)

T1/2 (hrs)

Gu2 A?ddnQ% Rdi2
Mf=.dGM Mmd.cY) CL UR

720.3” 690.9” [0.98; 1.11] 1.04

889.7” 820.2” [0.96 ;1.09] 1.02

11.48” 10.95” [1.01 ;1.09] 1.05

13.38(81) 15.87(104)

0.02(64) 0.02(60)

62.53(77) 64.15(80)

*Least Squares geometric means

Recommendations: (The recommendations are based on the review of suknissions

dated June i’, 1995, March 11, 1996 and June 3, 1996)

1. The single-dose, fasting and non-fasting bioequivalence studies conducted by ,,.

Taro pharmaceutical on the test product, Clomipramine HC1 Capsules, 75 mg, lot

# 094-230, comparing it with the reference product, AnafranilR Capsules, 75 mg,

lot # 1T163226, have been {ound acceptable by the Division of Bioequivalence.

The study demonstrates that the test product is Lioequivalent to the reference ‘

product under fasting and non-fasting conditions.



2. The in-vitro dissolution testing conducted by Taro Pharmaceutical on its

Clomipramine HC1 Capsules, 75 mg, 50 mg and 25 mgj has ~een [ound

acceptable.

The dissolution testing should Le incorporated ky the km into its manufacturing

1 d bo -contro s an sta ILiy program. The dissolutiontestingshotlldbe conducted in soo

m] of 0.1N HC1 at3~C using LISP XXIII apparatusH(paddle) at SO rpm. The ‘.-

test product should meet the Jollowing specifications:

Not less than of the labeled amount of the drug in the dosage form is

dissolved in 30 minutes.

3. The firm has demonstrated tLat tLe formulation of its Clomipramine HC1

Capsules, 25 mg and 50 mg, is proportionally similar to the 75 mg strength tkat

underwent acceptable ~ m> bioequivalence testing. The waiver of in vivo
.

/ hioequivalence study requirements {or the 25 mg and 50 mg capsules is granted.

The firm’s Clornipramine HC1 Capsules, 25 mg and 50 mg, are therefore deemed

bioequivalent to A.nafranilR Capsules, 25 mg and 50 mg, respectively, manufactured

by Basel Pharmaceuticals.

Hoainhon Nguyen
/

Division of Bioequivalence

Review Branch I

RD INITIALED YHUANG ( i

0FT INITIALED YHUANG ‘~ { - ‘- “-~\ ‘“’” ‘ ~’ ~

.-

.,’

Concur: * l?MJJJ_.. Date: L~l~f~L

Keith Chan, Ph.D. J ,

Director, Division of Bioequivalence

6
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FIGURE 3—
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The following is a full statement of the composition of the dosage formulationforClomipramine
Hydrochloride capsules, 25 nlg test batch inciuded in this appkation:

Item I mg/Capsuie I Quantity/Batch

Clomipramine Hydrochloride BP 25 mg

Pregelatinized Starch NF I I

I [

Colloidal Silicon Dioxide NF I

Magnesium Stearate NF
r 1

Capsule Shell .

.

‘ The following is a full statement of the composition of the dosage formulation for Clomipramine
Hydrochloride Capsuies, 50 rngtestbatchinciuded in this application:

Item I mglCapsuie I Quantity/Batch I
v

Clomipramine Hydrochloride BP 50 mg

Pregeiatinized Starch NF

Coiloidai Silicon Dioxide NF I_’
i

Magnesium Stearate NF I
1

Capsuie Sheil —

..

.,~’

,/

31W

.
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wP+ P’/-4H%% A%nLA- (~+q“j67qq, ~’l~i
me following is a full statement of the conlpostilon of the dosage formulation for C[omipramine
Hydrochloride Capsules, 75 mg testbatch included in this application:

..

Item mg/Capsule Quantity/Batch

Clom!pramine Hydrochloride BP 75 mg

Pregeiatinized Starch . NF I
i

Colloidal Silicon Dioxide NF
I

Magnesium Stearate NF
I

Capsuie Shell —

The per batch quantity listed for each ingredient represents the total amount of that ingredient

that is actually measured out for the batch. This quantity may, for some ingredients, differ

slightly from the theoretical quantii calculated by muIt@ying the unit composition by the batch
size. The reason for this is that ail amounts to be measured out are expressed in increments
limited to accuracy of the equipment on which they am weighed. In no way is the difference

between actual and theoretical per batch quantities related to or provided for in the

incorporation of a range for individual ingredients. Exact ingredient amounts are measured out
for every batch, as required by the Master Product and control Record, attached in Section Xl

at pages 3354.

,,

b

1“

,,.’

.
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1“ m151996

f

I), v

Clomipramine HC1 CaPsl_des

ANDA # 74-694, Z5, 50 &

Reviewer: Hoainhon iNguYen

W # 74694sdw.695

Taro Pharmaceuticals USA

’25 mg Hawthorne, Nlew YorL

S~~sion Date:

June 7, 1995

Review of Two Bioeauivalence Studies, Dissolution Data

dan Waiver Reauests

Clomiprarnine hydrochloride is an antiolwessional dq &ai Lelo%s to the class

. (Jibenzazepine) of pharmacologic agents known as tricyclic antidepressants. The drug
/

is indicated for the treatment of obsessions aml compulsions in patients with

Obsessive-Compulsive Disorder (OCD). Clomipramine-is presumed-to influence

obsessive and compulsive behaviors through its- effects on ‘serotonergic neuronal

transmission by possiLly inL&iting the reuptake o[ seroionin (5-HT). Clomipramine

hydrochloride is freely soh.&le in water..

Following an oral dose of clomipram~e LYdroc~o~de, maximum plasma

concentrations occur within z-b hours (mean A.Y hr). THe J* &str&utes into

cerelwospinalfluidand brainand intobreas~milk. The proteinLinding o{ thedrug is

approximately 9’7%, principallyto albuminy and inJePenJent of Jomiprarnine

hydrochlorideconcentration. Tke LioavailabilityJ the drug from capsulesisnot

significantlyaffectedLy [ood. In a dose proportionalitystudy involvingmultiple~~

Jomip<amine doses, steady-state plasma concentrations (C,g) and area-under-plasma- .,

concentration- lime curve (ALTC) 01 clomipranline and iLs major meia~oliie,

desmethylclomipraminc, were not proportional to dose over the ranges evakated, i.e.,

between 25-100 m~day and between 25-150 mg/day, although C,, and AUC are ,

approximately linearly related to dose keti~een 100-150 mg/’day. This &ding suggests

tLat the metabolism of clomipramine and desmetLylclomiPramine maybe capacity

limited.



,

Clomipramine is ~~em~ly Lio+ram[omeJ to desmet..hylclornipramine and otker

metabolizes and tkr glucuronide conjugates. Desmethylclomiprarnine is

pharmacologically actiw, but its effec~ on 0L5e5siw-compukve Disorder behaviors

are UI&nOwn. The5e me~ohtes are excreted in urine an d feces, LJlowing biliary

elimination. Foflo~ ~ lso-mg &e, the Llf-h[e .1 clomipramine ranges from 19

to SY how (mean 32 k) and that 0[ de5me~Ylclo~PmAe ranges from 5A to TY

hours (mean 6$) k).

The most commo& obse~d adveme effects associated with clomipramine were . ,~lj,.

gastrointestinal comp~~ i.ncluJing &y mouth, constipation, nausea, dyspepsia, and
*,-<

,~+.~;
anorexia; 1nervous system comp dints including somnolence, tremor, Jizziness, A.-;.. .
nervousness, and myoclonus; genitourinary complaints iIICl+ C~IWed ~idor ._

ejaculatoryfailure, ~wtence, a m.icttition disorder; and other miscellaneous

1“comp amts including l!at.igue, sweating, increase d appetite,weightgainand visual

changes.
.“
/

Clomipramine Hydrochbride is available commercially as AnafradR oral capsule, 25

-l so mg and 75 mg, manufactured by Basel Warrnaceuticals.

The firm has submitted a fasting and a non-[=~g single-dose bioequivalence studY

comparing its clomipm~e HC1 capsules, 75 mg, with Basel’s ~franilR 7~-mg

capsules; comParatiW Dissolution ~~ {or the test and reference products of 25, 50

and 75 mg strength; c~pma~ [om~ations of the 25, 50 and 75 mg strengths of

the test product; and requests of waiver of in-vivo bioequivalence requirements for the

25 and 50 mg s~rengths of the test product..

11. Bioeguiva&ce Studies:

. Fast”~ Bioecmivalence Studv (Protocol No. CP297]

~wo-~ay Crossover Bioequivaknc5 Study of Taro and Basel (&afxanilR) 75 mg

Clomipramine HC1 Capsules in Fi~ting Volunteers ,

Study OLiective:

-.



:r..
.:.

The purpose of this study is to evaluate the bioequivalency of Tare’s C1omiPramine

HC1 Capw.des, 75 mg, and Basel’s ha~a~~ Capsules, 75 mg, in a fasting single

dose, two-treatment, two-period crosmver study design.

Stu& kwestidaton and Facilities:

The study was conducted at the

between October 27, 1994and December 10,

1994. “l’heprincipal investigator was

saxnPleswere cissavedb th.

mder the supervision of

between bebruary Z, 1995 and March 10, 1995.

Dcmo~rauhics: “

~ Normal,Leakhy,non-smokingmalevolunteersLetween19-41years0[age,and within

l~~o of theiridealweightaccordingto the~~etropolitanNe InsuranceCompany

Bdetin, 1983, participated in a two-tma~ent, two-period, randomized crossover

1 d on the basis of their acceptable medical bistoty,study. The subjects were se ecte

d clinical laboratory tests. The subjects’ weight and heightpkysical examination an .
ranged 163 - 200 lbs and 62.1 - 92.5 in., respectively. Thirty-six subjects were

inidy entered in the studv and completed peri~ 1. Twelve of these subjects vomited.
after dosing. The protocol was amended to add 16 more subjects.

Inclusion criteria:

U did not have anyS&jects especia y historv oL signihmt cardiovascular, Lepatic,

renal, CNS, Lematological or ~~trointe~ttii JGease; alcoholism or drug abuse within -“

the last year; depression or anti- depressant therapv; psychogis; urinarv retention; -.

-1

.
~ summa; pros tatic hyper~ropky; convulsive or scimrre disorders; thyroid disease and

L,ypersensitivity or idiosyncratic 1reaction to c omipramim or any other tncyc kc

“danti epressants Lelonging to the diheniazepine group.

Restrictions:

.- -



They were free of all medications at least 14 days prior to eacL study period and

llda owe no concomitant medications during the study sessions. NO alcohol and no

xanthine-containing products were allowed for 24 hours prior to and throughout the

period of sample collection. The subjects fasted for 10 hours prior to and 4 Lours after

each d- administration. The washout Lration be~een the two phases was 21 day

for Subjects A;o. 1-36 and 23 days for Subjects No. 37-52. Duration o~ confinement

was 10 hou.zs pre-dose to approximately 24 hours post-dose.

Treatments and Samv

The two treatments consisted of a single 75 mg dose of eit~er the test product or

reference product tahen orally with 24’0 ml of water.

Test Prodti Tam’s clomipramine HC1 caps&s, 75 mg, lot # 094-230(Batch size

. potency not given).

- Reference produ~ Base~s Anafra~R capsdes, 75 mg, lot # 1T163226 (Potency>

not given).

Blood samples were colleeted at predose, 1.0,2.0,3.0, 4.(), 5.0,6.0,8.0, 12.0, 16.0,

24.0, 48.0, 2’2.0, 96.0, 120.0, 144.0, 168.o and 240.0 hours fo~]owing d-

da ministration. ~ed and the plasma was separated andBlood samples were cen

d 1 d at - 10°C until shipping to the analytical laboratory.=e iate y s .: :e. .

.

.<. .



Pha rrnacohinetic Resuhs:

AUC(O-T) was calculated using

cal..ndated by : AUC(O-Ir&nitV) =.

the trapezoidal method.

AUC(O-T) + [last measured

AUC(O-Minity) was

conosntraiiord KEL].

CMAX aml T.MAX were observed values ol the peak plasma concentration and time

to peak plasma concentration, respectively. KEL and-Tl/z were calculated from the

terminal portion of the log concentration versus time curve.

Statistical An alyses:1

&a@s of variance and F-test were used to determine statistically significant (p less

than 0.05) differences between treahents, sequences of treatment, subjects within

sequence, and davs o[ administration for the above pharrnacokinetic parameters as well

f“as or the plasma concentrations at each sampkng time. Group effects between

stdqgroups 0[ participants were assesse d before the data ~om both groups were pooled.

The 90!% confidence intervals for AUC’s, C~MAX, lnAUC’s and lnC!MAX were

calculated, based on least squares means, using tLe two, one-sided t-test.

Resuks:

Thirty-six suLjects were initially entered in the study. Fo~owing Period I with twelve ~

f
.

0 these subjects vomited aiter dosing, sixteen additional subjects were entered in the ... &,
dslw }“.

Period

results

of 51 suLjccts completing the study, a ~otal ol ZI subjects vomited during

I and/or H. The samples o~ & vomiting subjects were not analyzed. The study !

bcldwere ase on iita lrorn a total 0{’S0 nonvomiting suLjects. i
, ,

1

6
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Clornipra_

The treatment-by-group interaction term was found non-significant and the data from

the Lrst and second group of suLjccts was pooled together.

There was no signific~t difference (alPha=0.05) between treatments for AUC (o-

I&ty), ldUC(O-T), ~~TC(O-I&&), lnCW and T~&I&Y. The results are

summarized in the tables below:

Table I

CIOm.iD~am~e (&m marative Pharmacok “ etic Paramete~

Dose = 75 mg: n = 30

.Auc (o-T) 978.6’ low [0.80;1.12J 0.95
ng.hr/ml

AL?C(0-Inf) 1113” 1090” [0.98; 1.09] 1.02
ng.L.r/ml

C.MAX(ng/’ml) 51.70” 54.79* [0.82;1.09]0.94
TMAX (hrs) 4.63(26) 4.77(24)

KEL (Mm) 0.03(39) 0.03(48)

T1/2(Ius) 30.26(38) 31.90(44)

*Least Squares geometric means Z

7



fiour

o
1.00
2.00
3.00
4.00
5.00
6.OO
8.00

‘ 12.00
; 16.00

24.00
48.00

72.00

96.00

120.0
144!.0
168.0
240.0

Tab~

Corn uarative ll~ean P asma Leve of Clomipnunine {n = 30~

Taro A?&%Q!&

o 0

3.19(143) 3.45(117)

28.21(57) 25.21(65)

47.32(44) 46.35(45)

50.82(39) 49.44(35)

51.35(35) 52.21(33)

46.17(36) 49. 19(33)

39.45(36) 39.38(34)

25.29(39) 26.44(41)

19.11(47) 18.96(41)

13.48(49) 13.85(47)

6.36(57) 6.59(61)

3.79(72) 3.83(75)

2.33(93) 2.32(87)

1.23(140) 1.49(114)

0.74(163) 0.90(135)

0.36{219) 0.46(210)

0.08(387) 0.12(548)

AUC(O-T)ng.hr/m.l 1 147(52) 1173(51)
.%UC(O-Inf)ng.hr/xnl 1238(48) 1238(53)
cb’~y 56.08(35) 57.71(33)

..

..-,

.N- Desmc&dclomiuratie:

,

TLe treatment-ky-group interaction te& was found non-significant and the data from ‘

the first and second group of subjects was pooled together.

8



There was no significant difference (alpha= c).05) between treatments for AU~ (O-

T),AUC (O-Infinity), C~MAX, lnAUC(O-T), lnAUC(O-Infinity), lnCMAX and

TIMAX. The results are summarized in tLe tables below:

w

N-Desmethvlclo~~ra~e com~aratim PL metic Parameters

Dos e= 75 md: n = 30

.s, . .

Parameters

Auc (o-T)

ng.hdml
.

‘ Auc(0-1111)
ng.hr/ml

cMAx(ng/ml)
TIMAX (hrs)

h%L (1/hrs)

TM (hrs)

Taro

~

736.9*

918.4”

11.50”

13.38(81)

0.02(64)

62.53(77)

Aw&&m R&

M!wdmWL ~
..----“.: ..-:.- . ..,s ,

..—.

690.9” [0.98; 1.11] 1.02

923.1” -[0.96 ;1.09] 0.99

10.95” [1.01;1.09] 1.05

15.87(104)

0.02(60)

64.15(80)

“Least Squares geometric means

.

.,

,



D me = 75 mg

HQw

o
1.00
2.00
3.00
4.00
5.00
6.00
8.00

.“ 12.00
/ 16.00

24.00
48.00
72.00
96.oo
120.0
144.0
168.0
240.0

AUC(O-T)n@./A

AUC(O-I.,f)ng.&d

Chtiy

Adverse Effects:

Lm

o.17(388)
o.19(392)
2.33(7’8)
5.13(57)
6.81(48)
9.21(45)
~10.25(46)
10.86(47)
10.93(54)
lo.69(55)
9.73(66)
8.15(82)
6.53(101)
~.32(H6)
4.07’(130)
3.38(150)
2.81(159)
L67(210)

1169(104)

1673(128)

12.25(49)

0.08(548)

0.14(386)

2.09(97)

5.00(64)

6.40(4.4)

9.09(42)

9.99(38)

10.73(44)
1O.98(49)
10.35(51)
9.79(58)
8.22(82)
6.37(99)
4.95(m)
4.16(124)
3.31(139)
2.76(156)
1.69(190)

1154(99)
1622(117)
12.07(.44)

.
All complatih were judged by tLe intistiga~r to be mild or moderate in severi~. The

list of tLe adverse reactiou is attacLed.

10
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B. Non-Fastin~ Bioecyuivakmce Studv (Protocol No. DP17 18

il Lility Study of Taro and Basel (&mfranilR) 75 mgThee-WaY Crossover Bioava a

Clomipramine HC1 Capsules in Fcd and Fasting Volunteers

Study OLiective:

The purpose of tLis study is to evaluate the Lioequivalency of Tare’s Clom.ipramine

HC~ Capmdes, ’75 mg, and Bad’s AnafranilR Capsules, 75 mg, in a non-fasting single

dose, three-treatment, three-period crossover study design.

study Investigators and Fac~iies:

The stud. was conducted at the -

~etsveen Octoker 13.1994 and November 25,

1 I 994. The principal investigator was
/

1samp es were assave dbv

between March 9, 1$

Demographics:

Eighteen normal, Lea

under the supervision ok

95 anti March 27, 1995.

thy, non-smo king male vok.mteers between 20-44 years of age,

and within 15% of theix ideal weigkt according to the i~etropolitan Life Insurance

Company Bulletin, 19s3, participated in a duee-treatrnent, &ree-Period, tLree-

sequence randomized crossover study. The su~jects were selected cm the Lasis of their

accepta~le meJiccJ history, physical examination and clinical laboratory tests. The

subjects’ weight and height ranged 157-186 lLs and 62.3 -100.0 in., respectively,

.,

Inclusion criteria:

~ame as in Protocol No. CP297 abov~~
,

Restrictions:

11



Same as in Protocol No. CP297 above except that:

(i) For non-~ast@ t=a~en~ (Treatienti A and B), the sdjects fasted overnight
for 9.5 hours and were given a standard Lrcakfast 30 minutes Lefore dosing. The

standard Lreahfast consisted of 240 ml of whole milk, one fried egg, one buttered

English mulk, one slice of Canadian bacon, one slice o[ American cheese, one

serving of hash brown potatoes and 1S0 ml of orange juice.

(ii) For fasting treatment (Treatment C), the sdjects fasted ove~ht for 10 hours

before dosing and for A hours after dosing.

Treatments and SamtJ.in~:

The three treatments consisted of a single 75 mg dose of either the test product or

freference product taken orally wiLh ZAO ml of water under non- asting conditions

(Treatments A and B) or fasting conditions (Treatment C).

.
/

Test Prodfi Tam’s clomipramine HC1 caps&s, 75 mg, lot # 094-230 (Batch size

potency not given).

Reference product: Base~s AnabanilR capsules, 25 mg, lot # 1T163226 (Potency

not given).

Blood samples were collected at predose, 1.0,2.0,3.0,4.0,5.0, 6.0,8.0, 12.0, 16.0,

24.0, 48.0, 72.0, 96.0, 120.0, 144.0, 168.o and 240.0 hours [oflowing drug

administration. Blood samples were centrifuged and the plasma was separated and

immediately stored at - 10°C until shipping to the analytical laLoratmy.

,“
7

III. Assay ~lethodology:

12



IV. Pharnmcokinetic Results:

AUC(O-T) was calculated using the trapezoidal method.

cakuked by: AUC(O-hdki&j = AUC(O-T) + [last measured

AUC(O-Infini&) was

concentration/ KEL].

CMAX and T~WW were olwerved values o[ the peak plasma concentration and ttie
. 1 KEL and T1/2 were calculated &om theto peak plasma concentration, respective y./

1 portion of the log concentration versus time cume.termina

Statistical & alyses:

Analysis of variance and F-test were used to determine statistically significant (p less

than 0.05) dflerences between treatment, sequences of treatment, suLjects within

sequence, and days of administration for the above pharmacokinetic parameters as well

as +or the plasma concentrations at each sampling time. The 90% confidence intemds

for AUC’S, CM.AX, ~UC’s and lnCW.X were calculated, based cm least squares

-d c1t-test.means, using the two, one-sl e-.

Results:

Eighteen subjects were initially entcre din the study. A total of 8 suLjecis vomited “

d- Period I, 11 and/or III. The samples of tLe vomiting sdjects were not analyzed.

The study results were baswl on (iata from a total of 10 nonvomiting subjects.

Clomiuramine:

14
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There was no significant difference (alPha=().()5) between treatments for C~MAX,

lnCfiW, TMAX and KEL. There were significant differences between treatments

for AUC(O-T) (p=o.0058), AUC(O-In&nity) (P=0.0062), ~UC(O-T) (p= O.0015)

and kAUC(O-InfinitY) (p=o.0033). The results are summ arized in the tables below:

w

Clo miuramine Comparative Pharma cokinetic Parameters

Paramete~

“.
,

AUC (O-T)

Ilg.hr/ml

AUC (~-~~)

rlg.hrhrll

C.w(xlghl)
~~wy (I-m)

KEL (1/hrs)

T1/2 (hrs)

Dose = 75 mg; n = 10

b A.na&andk T.ro u
(fed) &J.) {fasted) m

MQ&dQIMWLf?Q l!kd!Xl m

1026* 101O* 87_7.8* 1.02

1109* 104O* 915.9” 1.07

49.88* 46.86* 44.95* -1.06
5.7(17) 5.3(24) 4.8(16)

0.020(37) 0.022(35) 0.025(52)

44.42(82) 37.80(65) 36.78(65)

*Least squares geometric means

.

.,,”

Y
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o
1.00
2.00
3.00
4.00
5.00
6.00
8.00

‘12.00
; 16.oo

24.00
48.00
72.00
96.00
120.0
144.0
168.0
240.0

LLkxI
~omua. ative ~lean pla~ ma Leve o lomilmi mine (n = lo\

o
1.50(203)
14.29(99)
28.96(89)
39.88(62)
50.09(44)
49.01(45)
40.43(40)
26.41(41)
19.07(45)
12.86(46)
7.13(60)
4.17(69)
2.67(82)
1.70(95)
1.11(160)
0.84(172)
0.38(300)

AUC(O-T)ng.hr/rnl 1188(56)

AUC(O-In.f)ng.&/ml 1327(66)

CMA.X 53.96(42)

N- Desmethvlclomiuratie:

o
o.29(212)
12.13(123)
29.27(70)
39.19(61)
50.93(51)
46.83(43)
39.26(47)
27.39(40)
19.83(51)
14.62(46)
6.16(49)
4.16(72)
2.65(88)
1.73(140)
1.17(192)
o.T9(212)
0.33(316)

1191(60)
1252(69)
52.07(48)

Taro(fasted}

o
4.16(165)
25.60(82)
37.73(62)
41.61(48)
45.34(41)
39.56(42)
35.13(46)
22.93(47)
15.53(37)
11.73(48)
5.44(52)
3:27(70)
2.18(101)
L32(130)
0.94(169)
0.66(202)
0.26(316)

1028(61)
1095(68)
48.72(43)

There was no significant Jflerence (alpb.a=o.05) Letween treatments for AUC (O- ‘

T),A~TC (O-Infinity), CiMAX, LAL.TC(O-T), lnAUC(O-Infinity), l.nCIMAX and

T~MAX. The results are surnmarized in the taLles below:

16
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AUC (O-T) 751.3* 697.r 690.1” 1.08
ng .Mnl

AUC (0-Inf) ~

ng.hdml

.
/

Cmx(ng/nJ)

TMAx (ks)

887.0” 821.3” 823.8* 1.08

10.79” 10.41” -10.88* 1.04

13.5(94) 14.8(81) 9.8(24)

KEL (~/hrs) 0.015(43) 0.016(40) 0.015(43)

T1/2 (hrs) 60.80(70) 54.57(59) 60.32(64) -

“Least Squares geometic means

17



Table VIII

Comp arative ~~~a~ p}~~~ I eve o N-desmethvlclomipramine(n= 10)

Hm Ik2

ue

o 0

1.00 0.10(316)
2.00 1.35(142)
3.00 3.14(104)
4.00 5.00(66)
5.00 7.82(43)
6.00 8.58(35)

w‘ 8.00/ 9.17(22)
12.00 9.68(21)
16.oo 9.74(26)
24.00 8.31(31)
48.00 6.85(42)
72.00 5.11(57)
96.00 4.14(78)
120.0 2.90(93)
144.0 2.12(131)
168.0 1.54(,146)
240.0 0.93(190)

Auc(ox)ng.hdml886.1(64)
ACJCIO-Inf)ng.hr/ml1114 (82)

CMAX 11.06(23)

Adverse E~ects:

IQhdKM
Dose = 75 mg

&l&&&

@

o

0

0.79(157)

2.26(81)

3.92(58)

6.58(40)

S.16(33)

8.94(20)

10.05(22)

9.20(27’)

8.59(27)

6.29(49)

4.93(64)

3.83(88)

2.62(111)

1.93(133)

1.61(145)

0.75(211)

836.3(67)

1020 (76)

10.64(22)

Lax2

&J@

o
0.16(316)
2.63(99)
4.52(53)
6.31(41)
8.24(28)
8.96(35)
10.47(27)
10.58(28)
9.42(26)
8.14(32)
6.59(54)
4.46(61)
3.52(83)
2.40(102)
1.76(135)
1.35(159)
0.77(215)

817.6(67)
1030(80)
11.25(26)

The complaints are summarized in the attachments. ktensity of the reactions was not

note d.

.-

.--,

,
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III. Dissol ution Test~

The dissolution procedure used is not correct. The dissolution testing should be

conducted in 500 ml 0[ ().1 N HC1 at 37C usin~ USP apparatus 2 (paddle) at 50

rpm. Analytical procedure is Not less thim J’ the

labeled amount of clomipramine HC1 should be dissolved in 30 minutes.

Dissolution summ L1 dary ta es as given are ina equate. RSD% for 12 units at each

sampling time should be given. Range of % dissolution at each sampling time should

also-be included. -

IV. ForrnLdation Comparison:

Forrmdation of the 25 rng and 50 mg strengths of

similar to the 75 mg strength of the test product.

the iest product are propor~ionally

See attachment.

‘ [7. Dfi -e clencies: —

1. LOng termstabilitystudyof frozen plasma samples should be sulnnitted to validate

fully the biostudv data. Potency of the test and reference Liolots should be specked..

z. The dissolution procedure used is not correct. The dissolution testing should be

conducted in 500 ml of 0.1 X HC1 at 3YC usind USP apparatus 2 (paddle) at 50

rpm. Analytical procedure i= LNot less than ‘ J the

laLcled amount 0[ clornipraminc HC1 should be dissolved in 30 minutes.

Dissolution summary tables as given are inadequate. RSD% for 12 units at each

sampling time should be given. Range of % dissolution at each sampling time should ~

also-be &cluded. -

3. Individual plasma concentration and

be suLmitted on a diskette. ,.
,

..,,”

pharmacokinetic parameter data should also

,

19
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VII. ~eccmmmnd.tiomi

1. The single-dose, fasting ancl non-[asting Lioequivalence studies conducted Ly Tar.

Pharmaceutical kdustries Lid. on tke test product, Clomipramine HC1 Capsules, 75

mg, lot # 094-230, comparing it with the reference product, AnafranilR Capsules, 75

mg, lot # IT163226, have been [ound incomplete by the Division of Bioequivalence

due to the reason cited in tLe De~ciency N.. I above.

2. The in-vitro dissolution testing conducted by Taro Pharmaceutical on its

C]omipramine HC1 Capsules, 25 mg, 50 mg and 75 mg, has ~een found incomplete

due to the reason cited in & DeficienW No. 2 above.

The b should be informed of the Recommendations and Deficiencies.

. ~ .%+=’–– yE/@
)

Hoai.nhon Nguyen

Division of Bioequivalence

Review Branch I

RD INITIALED YHUKNG

JL@==%=~~+’~
FT INITIALED YHWLNG

Dire~r, Division of Bioequivalence

cc: KNDA # 74-694 (original,duplicate),HFD-630(OGD), HFD-600(Hare),

.,

H)?D-bS2(Huang, Nguyen), HFD-344(~~~wanatAan), Drug File,DivisionFile

HNguyen/1 l-27-95/WP #7~69&dw.695
,

Attachments:6 pages
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SINGLE DOSE 810E(2UIVALENCE STUDY CLINICAL REPORT NO. CP297
~Q OMIPRAMI APSULE PAGE 1

TAHLE C2

r

Number of Complaints Recorded by Relationship to Drug

Taro Formulation A Based Formulation B

Complaint Probably/Possibly Remote ProbablVfPossibly
4

Acne 1

Burning sensation stomach 1 1

Blurryvision 1 1

Chest pain 1

chills 1 2

Constipation 1
h

Difficult ejaculating 1

Difficulty having a bowel movement 1

Difficulty passing urine 1

Difficulty urinating l–

Disoriented 2 I

Dizziness 11 10 2

Drowsiness 3 2

Dry mouth 1

Dry throat 1

Feels like ears are blocked 1
1!

Feeling cold 1

Feeling hot 1

Feeling lazy 1

Feeling warm 2 1

General muscle stiffness 1

General weakness 1
---

Headache 9 5 7 3 ,

Lightheaded 5 5

Loose stools 11 2 8 1

Loss of appetite 3 1 1

Muscle spasm 1
1

Metallic taste in mouth 1

Nausea 21 1 19 1

Numbness 1

.

Continued next page...
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SINGLE DOSE BIOEQUIVALENCE STUDY CLINICAL REPORT NO. CP297
OF 75 MG CLOMIPRAMINE CAPSULES PAGE 11

TABLE C2

“.
.

.,.

-;....
<w”

.

.
.,

Number of Complaints Recorded by Relationship to Drug

Taro Formulation A I Basei Formulation B

f
Compiaint Probabiy/Possibiy Probably/Possibiy Remote

‘Numbness iowsr jaw 1

Pain in abdomen 1

Perspiring ‘ 1

Pressure ieft eye 1

Pressure in sinuses 1

Red rash inner right arm 1

Runny nose 1

Sleep disturbances 1

Stiff jaw 1

Stomach cramps 1

Stomach muscie ache 1

I%edness 2

Tremors in mouth 1

Troubie sleeping 2 4 1

Unable to concentrate 2

Upset stomach 1

Vomited 21 26

Yawning 1
-

.=”

,,
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. . BIOAVAILABILITY STUDY OF CLINICAL REPORT NO. DP178
CLOMIPRAMINE HCI 75 MG CAPSULES PAGE 8

TABLE C2

NUMBER OF COMPLAINTS

.c-
Number of Complaints Recorded by Relationship to Drug

Treatment A Treatment .B Treatment C

Complaint Probably/ Remote Probably/ Remote Probably/ Remote
Possibly Possibly Possibly

Abdominal pain 1

Acceleration of heart beat 1

Anxious 1

Back pain. 1
1

Burning 1

Burning sensation in stomach 1

Chattering teeth 1

Chest pain 1

Chills 3

Dizzy 1 2

Dry mouth 1 2

Dry throat 1 1

Drowsy 1 1 2 1

Feeling nervous inside 1

Feels hot 1 1

Feels warm 1

Headacha 3 4 4 2

Insomnia 1

Jaw feels tight 1

Lightheadedness 1. 2 2

Loss of appetite 1 1 1 1 1

Loose stools 2 1 1

Loss of balance 1

Nausea 8 1 5 2 9

Pain in calves 1
J

.,

v
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BIOAVAllABILllY STUDY OF CLINICAL REPORT NO. DP178

CLOMIPRAMINE !-ICI 75 MG CAPSULES PAGE 9

Number of Complaints Recorded by Relationship to Drug

Treatment A Treatment B Treatment C

Complaint Probably/ Remote Probably] Remote Probably/ Remota
Possib[v Possibly Possibly

Pain - upper back 1

Palpitations 1

Shaky 1 2

Tiredness 1 1

Unable to have a bowel 1 1
movement

Unusual dreams 1

Upset stomach 1 1 1
.

/
VLsion out of focus 1

Vomited (number of episodes) 2 1 4 11

Weak 1

Treatment A = Taro 1 x 75 mg clomipramine HCI capsules, fed
Treatment B = Basel (Anafranil@) 1 x 75 mg clomipramine HCI capsule% fed

Treatment C = Taro 1 x 75 mg ciomipramine HCI capsules, fasted
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The following is a full statement of the composition of the dosage formulation for Clomipramine

Hydrochloride Capsules, 25 mg test batch included in this application:

Item

Clomipramine Hydrochloride BP

Pregelatinized Starch NF

-.

Mgjcapsule Quantity/Batch

25 mg

.I

Colloidal ”Silicon Dioxide NF I

Magnesium Stearate NF
I

Capsule Shell

The following is a full statement of the composition of thedosage formulation for Clomipramine
Hydrochloride Capsules, 50 mg test batch included in this application:

Item mg/Capsule Quantity/Batch

Clomipramine Hydrochloride BP 50 mg ‘

Pregelatinized Starch NF

Colloidal Silicon Dioxide NF

Magnesium Stearate NF +

Capsule Shell I .-

/“

—
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The following is a full statement of the composition of the dosage formulation for Clomlpramine

Hydrochloride Capsules, 75 mg testbatch included in this application:

I Item mg/Capsule Quantity/Batch
[

~ Ciomipramine Hydrochloride BP 175mg ‘ I
n I -u
I Pregelatinized Starch NF 1
II 4

~ Colloidal Silicon Dioxide NF i

[ Magnesium Stearate NF 1

Capsule Shell l– I

The per batchquantity listed for each ingredient represents the total amount of that ingredient

that is actually measured out for the batch. This quantii may, for some ingredients, differ
slightly from the theoretical quantii calculated by multiplying the unit composition by the batch

size. The reason for this is that all amounts to be measured out are expressed in increments
limited to accuracy of the equipment on which they are weighed. In no way is the difference

between actual and theoretical per batch quantities related to or provided for in the

incorporation of a range for individual ingredients. Exact ingredient amounts are measured out
for every batch, as required by the Master Product and Control Record, attached in Section Xl

at pages 3354.

.,-’
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